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ABSTRACT
We improve upon the groundwork that began with “The Economic Impact of the
University of Windsor on the Tri-County Region” by Tselmuun Tserenkhuu (2017). We
quantify the economic impact of education, measured by the aggregate income differential
of graduates of the University of Windsor who have stayed within the tri-county region and
found employment and those who graduate from the local college. Using data provided by
the University of Windsor, Leddy Library and tri-county census data, we estimate (1)
number of graduates the university has produced each year, (2) fraction of graduates who
remain in the tri-county region, (3) fraction of graduates who find employment (4) the
cumulative economic impact through education of the University of Windsor, and (5) the
annual impact of the University of Windsor in 2016. Our results show that the original
estimate of this impact, of $42.93 billion in 2016 constant prices, was a good initial
estimate. Our use of real data has led to an estimate of about $45 billion.
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CHAPTER 1: INTRODUCTION
In 2017, Tselmuun Tserenkhuu wrote a paper called “The Economic Impact of the
University of Windsor on the Tri-County Region”. This paper sought to define and roughly
estimate the key factors contributing to the impact of an educational institution such as the
University of Windsor on its surrounding community. Ideally, subsequent students in the
M.A program of the economics department would find ways to improve upon the paper
with the end result being a complete, substantial and accurate impact analysis of the
University of Windsor.
Elliott, Levin and Meisel (1988) define the objective of an economic impact study
of a university as, “measuring the increase in a region’s economic activity attributable to
the presence of the university.” There are a number of ways that a university increases a
region’s economic activity. As discussed by Tserenkhuu (2017), there is an economic
impact through expenditure, research, volunteering and education. “The Economic Impact
of the University of Windsor on the Tri-County Region” by Tserenkhuu (2017) was a first
attempt of understanding how one would go about estimating the economic impact of the
University of Windsor. It provided a foundation upon which this paper seeks to build.
This paper focuses exclusively on the economic impact of the University of
Windsor through education on the tri-county region. Here, the tri-county region refers to
Windsor-Essex, Chatham-Kent and Sarnia-Lambton. We attempt to use a more complete
data set in order to produce a far more accurate estimate of this impact. In this paper, the
economic impact of the University of Windsor through education is calculated as the
income differential between those with degrees from the institution and those without
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degrees. Specifically, we (1) estimate the total number of UWindsor graduates each year.
Following Tserenkhuu (2017), we used sample University of Windsor enrollment data, and
used this to split the total number of graduates into those graduating with bachelor’s,
master’s and doctorate degrees. (2) We then estimate the fraction of graduates that stay in
the tri-county region following graduation and (3) apply employment rates found from the
University of Windsor’s website to determine the fraction of graduates who find a job in
the region. We repeat this process for each cohort of graduates that the university has
produced from 1963 to 2017. This gives us the total income differential of each degree
type. We then aggregate the impacts of each degree type into a cumulative economic
impact through education. The contribution of this paper is a more accurate estimate of the
University of Windsor’s impact through education which is formed by using actual data
from both the tri-county region as well as the University of Windsor, rather than rough
approximations.
Following this introduction, Chapter 2 reviews the approach that was taken in this
paper in terms of data collection and the estimation of various parameters in determining
the cumulative impact through education. Since this paper’s contribution is an
improvement upon someone else’s paper, the methodology section will be discussed in a
side-by-side style in order to compare and contrast with what was done in the previous
paper. Chapter 3 focuses on putting the data together and forming an estimate of the
cumulative economic impact of the University of Windsor through education as well as an
estimate of the annual impact of the University of Windsor through education in 2016.
Chapter 4 concludes the paper with a summary.
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CHAPTER 2: METHODOLOGY
The

cumulative

impact

through

education

is

as

follows:

.
In words, it is the aggregate impact of bachelor’s degree earners, master’s degree earners,
doctorate degree earners and a spillover multiplier of µ. The multiplier µ represents the
positive impact that those with a university degree have on the people they work with and
the wages of the region they work in. It was derived using Ontario’s input-output tables
and was found to be 1.5 in the uOttawa Impact Study (2012). We adopt this value for our
own study. The total impact of each degree type can be represented by the following:

.
Here,

is the number of years the graduating class of year t has worked. It is assumed

that a bachelor’s degree holder graduates at age 22 and works until age 65. A master’s
degree holder graduates at age 24 and works until age 65 and a doctorate degree holder
graduates at age 29 and works until age 65.
is the number of impactful graduates in year t. Impactful graduates are defined
as graduates in year t that stay in the tri-county region after graduation and are able to find
. a is a

a job. Mathematically,

parameter that represents the fraction of total graduates of each type (bachelor’s, master’s
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and doctorate). Using UWindsor enrollment data, Tserenkhuu (2017) found that on
average, 79 per cent of graduates are earning a bachelor’s degree, 17.8 per cent are earning
a master’s degree and 2.4 per cent are earning a doctorate degree. We assume these values
for a remain constant over all years.
b is a second parameter and represents the fraction of graduates that stay in the tricounty region following graduation. Tserenkhuu (2017) used the estimate from the
uOttawa impact study of about 54 per cent. We use the Census Profile (2016) which
includes education data on Windsor-Essex County, Chatham-Kent and Sarnia-Lambton.
Specifically, this data set includes values for the number of people in the tri-county region
with each degree type. Also, we found an approximation for the total number of graduates
the University of Windsor has produced from 1963 to 2017. Combining these two data sets
gave us our own estimate for the fraction of graduates that stay in Windsor following
graduation,

. Here, Q is the number of people in the tri-county region with a

university degree and G is the total number of graduates the University has produced. It
could be argued that there are people in the tri-county region with a university degree that
did not earn it at the University of Windsor. This paper argues that the tri-county region is
not an area that one would typically move to after finishing their post-secondary education
with the exception of individuals such as professors and doctors, which are a minority. The
value for b calculated in this way was found to be about 75 per cent.
Finally, g is a third parameter that represents graduates that are employed in year t.
Using MAESD Key Performance Indicators (2018) found on the University of Windsor’s
website, we found employment rates for the University of Windsor’s graduates from the
years 2005 to 2017. These values start at about 96 per cent and go down to around 90-91%.
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For the years prior to 2005, we assume the employment rate is 98%. Since the first recorded
employment rate was about 96 per cent and declined each year following, it is reasonable
to assume that the years prior to 2005 generally had an employment rate which was higher
than 96 per cent. For simplicity, we use 98 per cent as it falls in the middle between 96 per
cent and 100 per cent.
Gt is the total number of graduates in year t. For Gt, Tserenkhuu (2017) found the
average number of graduates each year by using the UWindsor fast fact that in 2011 the
University of Windsor had its 100,000th graduate and divided that number by the number
of years the university had been open. This gave an average number of 2,083 graduates.
Tserenkhuu then applied this value to every graduating class. Following that process lead
to skewed results as it overestimated the size of early cohorts and underestimated the size
of later cohorts. To remedy this, we evaluated two data sets. For the years 1963-1992,
“Alumni Directory” (1992) was used. This book has the names of every graduate of the
University of Windsor from 1963-1992. Rather than counting the number of names every
year, we opted to work with 5-year intervals. We counted the number of graduates in the
years 1965, 1970, 1975, 1980, 1985 and 1990. We then applied each data point to the two
years before and the two years following. As an example, the number of graduates in 1965
was also applied to 1963, 1964, 1966 and 1967. The distribution of graduates over time
was significantly different than the constant value that Tserenkhuu (2017) used. For
example, in 1970 the University of Windsor had 777 graduates and 894 graduates in 1975.
In contrast, 2015 had 4320 graduates. Table 2.1 is a summary of the distribution of
graduates produced by the University of Windsor.
Table 2.1. Distribution of annual graduates produced by the University of Windsor
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Years where #Grads is used

# Grads

1963-1967

1345

1968-1972

777

1973-1977

894

1978-1982

1035

1983-1987

1552

1988-1992

1917

1993-1997

2545

1998-2002

3079

2003-2007

3613

2008-2012

4053

2013-2017

4320

Repeating this process with each of the data points found in the Alumni Directory
gives us the number of graduates each year from 1963-1992. For the years 2008-2017 we
used convocation records on the University of Windsor’s website. Following the same
procedure as the years 1963-1992, we counted the number of graduates in 2011 and 2017.
2011 was used as a proxy for 2010 since 2010 was not available. The 2011 data point was
used for 2008, 2009, 2010, 2011 and 2012 and the 2015 data point covered the remaining
years. Unfortunately, there was no way to find real data points for 1995, 2000 and 2005.
For these years, we formulated our own approximate number of graduates. We knew that
in 2011 the University of Windsor had its 100,000th graduate. We also had data points that
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covered the years 1963-1992 and 2008-2011. Aggregating the number of graduates during
the years we had data gave us 53,812 total graduates. Subtracting this number from the
total number of graduates (100,000), gave us the total number of graduates that the
university produced during the missing years, 1993-2007, which is 46,188 graduates.
Dividing this number by 15 (number of years in the period with no data) gives us an average
of 3079 graduates each year from 1993-2007. To help smooth the data we apply the 3079
graduates value to the years 1998-2002 and then apply 2,545 (3079-534=2430) graduates
to the years 1993-1997 and 3613 (3080+534=3730) graduates to the years 2003-2007. 534
was obtained by finding an average growth rate in the number of yearly graduates from
1992-2008,

. Multiplying the total number of graduates in year t

by the three parameters gives the number of impactful graduates in year t. Therefore,
equations (2)-(4) can be rewritten as follows:

represents the income differential of an individual, i, with
, and that same individual if they had gone to college instead. In this
analysis we are comparing two scenarios. The first is where the University of Windsor
exists and the second is where the University of Windsor does not exist. It is reasonable to
assume that an individual who chooses to go to University in the scenario where it does
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exist, would choose the best alternative in the scenario where the university does not exist.
For this, we used the median income data found by Tserenkhuu (2017). She found that the
median income, in 2010 constant dollars, of a bachelor’s degree holder 2 years after
graduation is $54,000, $70,000 for a master’s degree holder and $80,000 for a doctorate
degree holder. Comparatively, a college graduate earns $40,600 in 2010 constant dollars.
Therefore, this income differential for a bachelor’s degree holder is $13,400, $29,400 for
a master’s degree holder and $39,400 for a doctorate degree holder in 2010 constant dollars.

CHAPTER 3: IMPACT THROUGH EDUCATION
3.1. Cumulative Impact Through Education
In this chapter we are assessing the returns on university education obtained at the
University of Windsor by its graduates. The economic impact through education is
defined as the cumulative income differential between those with and without a degree
from the University of Windsor. University education has grown at a rapid pace ever
since 1960. An increasing number of people enroll and graduate with the expectation of a
future income stream that they could not obtain without that degree. This expectation is
the driving force of a university. According to the Conference Board of Canada Report
(2014), “a vast literature clearly shows significant and positive returns on investments in
education.” The Council of Ontario Universities (2015) found that, “on average,
graduates of Ontario universities earn 58 per cent more than graduates from other Ontario
postsecondary programs”. The employment report also says that “three years after
graduation, the median bachelor’s degree holder earns 33 per cent more than the median
college graduate.” We can deduce that on average, a university degree has a return rate
that is significant compared to other postsecondary institutions, specifically college. It is
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important to study the university’s impact to its community in this regard. Using the
method shown in chapter 2, we found the aggregate impact of all cohorts of each degree
type resulting in table 3.1.
Table 3.1. Cumulative earning differentials for UWindsor graduates, by degree
type, for graduating cohorts between 1963 and 2016, in 2010 constant prices
WORK

WORK

WORK

LIFE

LIFE

LIFE

(B)

(M)

(D)

1963

43

41

36

1964

43

41

1965

43

1966

IMPACT (M)

IMPACT (D)

($)

($)

449,436,000

212,150,400

32,623,200

36

449,436,000

212,150,400

32,623,200

41

36

449,436,000

212,150,400

32,623,200

43

41

36

449,436,000

212,150,400

32,623,200

1967

43

41

36

449,436,000

212,150,400

32,623,200

1968

43

41

36

259,866,200

121,745,400

19,857,600

1969

43

41

36

259,866,200

121,745,400

19,857,600

1970

43

41

36

259,866,200

121,745,400

19,857,600

1971

43

41

36

259,866,200

121,745,400

19,857,600

1972

43

41

36

259,866,200

121,745,400

19,857,600

1973

43

41

36

299,047,800

141,031,800

22,694,400

1974

43

41

36

299,047,800

141,031,800

22,694,400

1975

42

41

36

292,093,200

141,031,800

22,694,400

1976

41

41

36

285,138,600

141,031,800

22,694,400

1977

40

40

36

278,184,000

137,592,000

22,694,400

1978

39

39

36

313,560,000

154,791,000

25,531,200

1979

38

38

36

305,520,000

150,822,000

25,531,200

1980

37

37

36

297,480,000

146,853,000

25,531,200

1981

36

36

36

289,440,000

142,884,000

25,531,200

1982

35

35

35

281,400,000

138,915,000

24,822,000

1983

34

34

34

410,495,600

202,918,800

36,169,200

1984

33

33

33

398,422,200

196,950,600

35,105,400

YEAR

IMPACT (B) ($)

9

1985

32

32

32

386,348,800

190,982,400

34,041,600

1986

31

31

31

374,275,400

185,014,200

32,977,800

1987

30

30

30

362,202,000

179,046,000

31,914,000

1988

29

29

29

432,511,800

213,150,000

38,848,400

1989

28

28

28

417,597,600

205,800,000

37,508,800

1990

27

27

27

402,683,400

198,450,000

36,169,200

1991

26

26

26

387,769,200

191,100,000

34,829,600

1992

25

25

25

372,855,000

183,750,000

33,490,000

1993

24

24

24

475,003,200

234,964,800

41,606,400

1994

23

23

23

455,211,400

225,174,600

39,872,800

1995

22

22

22

435,419,600

215,384,400

38,139,200

1996

21

21

21

415,627,800

205,594,200

36,405,600

1997

20

20

20

395,836,000

195,804,000

34,672,000

1998

19

19

19

455,224,800

225,115,800

40,424,400

1999

18

18

18

431,265,600

213,267,600

38,296,800

2000

17

17

17

407,306,400

201,419,400

36,169,200

2001

16

16

16

383,347,200

189,571,200

34,041,600

2002

15

15

15

359,388,000

177,723,000

31,914,000

2003

14

14

14

393,397,200

194,275,200

34,750,800

2004

13

13

13

365,297,400

180,398,400

32,268,600

2005

12

12

12

332,695,200

164,404,800

29,313,600

2006

11

11

11

302,464,800

149,410,800

26,870,800

2007

10

10

10

280,998,000

134,358,000

24,034,000

2008

9

9

9

273,882,600

134,946,000

24,467,400

2009

8

8

8

241,950,400

119,246,400

21,748,800

2010

7

7

7

209,455,400

103,311,600

18,754,400

2011

6

6

6

175,834,800

86,788,800

15,602,400

2012

5

5

5

147,199,000

72,618,000

13,199,000

2013

4

4

4

124,566,400

62,092,800

11,189,600

2014

3

3

3

93,424,800

46,216,800

8,392,200

2015

2

2

2

63,596,400

31,458,000

5,673,600

2016

1

1

1

32,374,400

16,023,000

2,915,600

2017

0

0

0

0

0

0

10

17,683,229,600

Subtotal

8,632,192,800

1,502,479,600

Total

$27,817,902,000

With Spillover

$41,726,853,000

In 2016 Constant Dollars

$45,056,001,240

Table 3.2. Descriptions of notations used in Table 4.1
Notation

Description

Year

Year of graduation/cohorts
Cumulative working years as of 2017 (for

Work Life (B)

each cohort) for bachelor’s degree holders
Cumulative working years as of 2017 (for

Work Life (M)

each cohort) for master’s degree holders
Cumulative working years as of 2017 (for

Work Life (D)

each cohort) for doctorate degree holder
Cumulative earning differentials (for each
cohort) for bachelor’s degree holders, in
IMPACT (B)

2010 constant dollars, estimated by:
#years*(annual differential)*(# impactful
graduates)
Cumulative earning differentials (for each
cohort) for master’s degree holders, in

IMPACT (M)

2010 constant dollars, estimated by: (#
years)*(annual differential)*(# impactful
graduates)
Cumulative earning differentials (for each
cohort) for doctorate degree holders, in

IMPACT (D)

2010 constant dollars, estimated by: (#
years)*(annual differential)*(# impactful
graduates)
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Cumulative earning differential for all
Subtotal

cohorts by degree level, in 2010 constant
dollars
Total cumulative earning differential for

Total

all graduates since 1963, in 2010 constant
dollars

From Table 1, the estimated cumulative income differential for bachelor’s degree
holders from UWindsor living in the tri-county region is $17.683 billion, in 2010 constant
dollars. For master’s and doctorate degree holders, the estimates are $8.632 billion and
$1.502 billion respectively. This is slightly larger than the previous estimate of $16.904
billion, $8.197 billion and $1.398 billion for bachelor’s degree holders, master’s degree
holders and doctorate degree holders respectively. The cumulative income differential
experienced by all UWindsor graduates is estimated at about $27.817 billion compared to
the original estimate of $26.5 billion. According to the uOttawa impact study (2012),
individuals with higher levels of education have a positive impact on the people they work
with and the average wages of the region they work in. This is referred to as a spillover
effect, or a multiplier effect. uOttawa estimates this multiplier to be 1.5. We adopt this
multiplier and apply it to our result which raises the total impact to $41.726 billion in
constant 2010 dollars. For consistency sake, we mimic what Tserenkhuu (2017) did and
convert our final result to 2016 dollars. Statistics Canada GDP index for 2010 is given by
104.5 and for 2016 is 112.9. Our final result is $45.056 billion, in 2016 constant dollars
compared to $42.93 billion that was found by Tserenkhuu (2017)
3.2. Annual Impact through Education
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In addition to the cumulative impact of the University of Windsor through
education, it is also useful to evaluate the annual impact of education. Using the data from
table 3.1, we found the annual impact of the University of Windsor through education in
2016. We found the sum of all impactful graduates of each degree type and of cohorts that
were still in the workforce in 2016 (they had not yet retired) and multiplied these values by
the wage differential that exists with each degree type. Specifically, we summed the
number of graduates from 1975-2015 of each degree type and then multiplied each value
with the corresponding income differential. We found that there had been 65,981
bachelor’s degree holders, 13,156 master’s degree holders and 1,677 doctorate degree
holders in 2016. Multiplying each of these values by their respective wage differential gave
us the annual impact of the University of Windsor through education in 2016 as $1.337
billion in 2010 constant dollars.

CHAPTER 4: CONCLUSION
Although some of the data limitations encountered by Tserenkhuu (2017) could be
overcome, there are still gaps in the data that should be addressed. The first one is the gap
in the yearly graduates from 1993-2007. For these years we found the total number of
graduates the university produced during that time and divided it by the number years in
the period. We then smoothed the data by lowering the number of graduates used in the
first five years of the period and increasing the number of graduates used in the last five
years of the period. Furthermore, more accurate income data is needed. The income data
used was for Ontario rather than the tri-county region, specifically. We were unable to find
income data for the tri-county region that was based on level of education. Despite these
shortcomings we were able to find an estimate for the economic impact of the University
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of Windsor through education as well as the annual impact of the University of Windsor
through education. The estimate of the cumulative impact is larger than the previous
estimate by Tserenkhuu (2017).
The limitations of this paper are as follows: (1) missing years for number of annual
graduates, (2) Ontario income was used rather than income specifically for the tri-county
region, (3) the income differential between those with each degree type and those without
a degree most likely varies over time, however in this paper we treated it as a constant.
Future work in this area should include studying trends in local income data in
relation to trends in Ontario income data in an effort to form an estimation of local data
with respect to level of education. Since income data with respect to education does not
exist for the tri-county region, it is worthwhile to attempt estimating what it would be to
further improve the accuracy of this paper.
In addition, future work in this area should also include a study of the city of
Windsor and what opportunities there are for university graduates. Earlier in this paper we
discussed the parameter b which represents the fraction of graduates that stay in Windsor
following graduation. To estimate this parameter, we used census data for the tri-county
region which included the total number of people in the tri-county region with various
levels of education. However, the census had two possible data sets that we could have
used. The first was an unrestricted data set that included all ages. This was the data set we
chose to use for this paper and obtained an estimate of 75 per cent. The second data set was
a restricted data set that excluded people over the age of 65. When using this data set, b
becomes about 64 per cent. This is significant because as was shown earlier in the paper,
the number of graduates over the years has increased significantly. Excluding older cohorts
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should not have a large impact on the fraction of graduates that stay in Windsor following
graduation. Yet eliminating those over the age of 65 reduces the ratio by about 11%. The
University of Windsor has no issue producing graduates. However, there seems to be an
issue for younger graduates finding a place to work in the tri-county region. Further
research into the tri-county region and its opportunities for university graduates must be
done in order to solve the exodus of University of Windsor graduates.
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